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Abstract of JP 6107494 (A) 

PURPOSE:To maintain epitaxial growth by vapor phase synthesis for a long time and to produce a 
homogeneous thick diamond single crystal layer of high quality. CONSTITUTIONS diamond layer 
having 0.1-300mum thickness is first epitaxial- grown on a substrate from a vapor phase with <=10 deg. 
shift from the {100} face of the substrate as the principal growth face under the condition of >=2% ratio 
of carbon to hydrogen in the vapor phase and then epitaxial growth is continued under the condition of 
<2% ratio of carbon to hydrogen. Diamond doped with various elements such as boron and nitrogen 
and having a large area is easily obtd. and can widely be used as a tool, a semiconductor base, a heat 
radiating substrate, an optical material, an acoustic diaphragm, etc. 



Data supplied from the espacenet database — Worldwide 



US- II I 23 cpct i; 



(l9)B*B#ifrr (JP) (12) & HI ijfe |^ Q $g (a) Cll)4WtllKfiH»9 

#^§¥6- 107494 

(43)£J8B TO6*p(1994)4J|19B 



(51)IntCl. 5 ttSUG-^ Jf P3BBB#* F I ttM5%a*Mfr 

C 3 0 B 29/04 R 7821 -4G 

25/02 P 9040-4G 

25/16 9040-4G 
25/18 9040-4G 



6 Ofc 5 H) 





♦5W s F4-254378 




000002130 










(22)tliSB 


TO44p(1992) 9)!24B 




*8RJff*8Er&tt>*EHb«HTB 5#33*§- 






(72)#&H^ 


as» # 
























x« 








^*»«»»mai»jb-Ti i # i * ttfe 
























ftjiw^iMHWt— tb 1 # 1 ^ tt£ 














(74)f^mA 





(54) [|»I3(94SI1:] ?4 KWjMBJSffife 



(57) 

[tfh£] ssoifcsj&iiso {loo} aj^feof 
titf l 0fiWrtTffe»5, 5tfflfr5»lflfc:xk:**$/-wi/ 
'>£< fctO. 1 jtmJW±3 0 0 ^mJ-X 

Jt¥A (A= [C] / [H] ) *2%W±0*ft1fjafi 



1 

g?*5satf«oT t s^<D±rc^jt5ffi© {i o 

0} jBfr50?*fttfl OfiWrtTSt), 8Cfflfr5*«!Jfc: 
xe^+->tMS*?t5, 0.1 nmtt 

±3 0 0 ftmJ-XTO^-V^^ FB#, JRffl^oeaRi: 
7j<^OTcm*Otb*A (A= [C] / [H] ) £2%J-X 

>F©MtI$fij£o 

fc***#triKtl*n e #V > K*x fcf * * > + ;I/JS 
Sft§^feoT, SS©±fcSjSg®© {10 

o} ffifr sol* nan oiHrtf-fe^ j&g©^-fftfr 

ffifr&«S0fcxt£**$/+;i/jfcg;£S-fr;5, 

0. 1 pm£Lk3 0 0 /imfcTF©2V'¥ : E-y Fjf M 

ffiffOR*fczt«i:WlE07a»^6, B= ( [C] - 

to] ) / [h] \c&^r&ib2>$fyfommmmBtf2% 20 
«±o*ff ?©ft$ttKXBfi b a 5 ! 2 %* 

io^fttx b° * * i/ -v ;nag£ffitt ft f 

5 ?V -V t > F ©atffljSgfe, 
Bfcfcg 3 ] IfiWWtty FT-&3C t% 
#M £ f £ M$£ l £ fc 2 SE*t© 2V -V * y F <DM 

[IH2&K4] mm>\ -«y!r;K n/VUhfcitf 

£&©*i8iin?&3 c t^ns^T sn&n 1 s^a 2 

fe t±^;l/vx ^7 A© t&jg M>T*$>%> c t 1 1 

zmxm 1 2 ictm<D94^y Hoan&sfi 
t 5 1 ~ 5 ©i^rn* 1 Skuas©* 

[0 0 0 1 ] 40 

KMU #fcOTJlH, ifJUIJI, «?Bm 

*k «^g|5 n n p> ft^n n o£Hfc:fflv^ft3*§u©*V-V 

[0 0 0 2] 

[!Se*©tttB] ^ttvHttitBlt, sang*** m 
IJI> ft^SBiS* *?8Pi&©*mfcLTfil2;< 

ft& 0 50 



1#P^¥ 6- 1 0 7 4 9 4 

2 

[0 0 0 3] 94^^ \ i 'im&Clttmc&tti?%$> 
t>©# tfMycfcSo 94^y K¥l&&ttSi£l3*Nfc 

[0 0 0 4] ^**^s SCffi^lSffifcJ;-3TJtRW*B5 

ns*^ti, Ffcffli^-s c fctf&Bt 

£3, ^CT\ Mffil^£&cJ;3i^B B B©xL 0 *+^ 

;nafio*ff * nx* t) , s e. tt^ffl^/sffit 

[0 0 0 5] ^V^yFMffl^tfc^T^^y 

xtf ^*->+;l/«SE <k <9 94^y F¥I£b b h J1^S 
•t&££ltW-<fre>toiotvZ^rco L^U CO J; 5 ft 
>Wi t! ^ * i/ \ ;UfigStc J;oTfe ?V 

« c fc, gp-S^5LfcM H B H ^T%0|g B B H i:^tt|Hl 
B B H*fti^#t§c i:^j&ST?&SOti*tx JSfitfJitf 

*x tf * * -> + ^s^a^nfe^^ < a o t < § 
[0006] awtfcio^ffiofnfcaj^tfjKas 

ft, CC^P.^ H B fba^^^OT\ x^^^i/+;H 
aw < a § (5 if ^bIF*3 t^fttf S i: ^ -5 r^a^fe o 
feo C5 Lfc^xtf^^^;KS5r («TS*J*fii:» 

{111} M«tj;sfe<o»if5n§o 

[0 0 0 7] xt!**S/+;l/j«*ft:fe^«ll*j«fi*Mi 
IW-r«fc»KJiftSTfk: {10 0} S±Jclt«WSvR 

LfcSS^*ttlJ6ft*ili:*%]&ftT^So WJx. 
{f#Pffl¥2-2 3 3 5 9 1) LfrLftfctS, CtDJ;^^ 
K*WeoKV'»*fl :- P 1 0 /imJ^±(D)?V^xb 0 ^+i/ + 

y b'mz&imibTmm-e&ztctbic, 9-c^y v<o 

*tl £ **2/-fc cfc o T t SHO^^SbI^V -Vt 

[0 0 0 8] Mffl^t<fc0^ffi«OWSI 3 B^V-Vt> 
F*«fiS**^Tffitt**< 2iI?)<D#i£Kfc>tfe,n 
So S-OSffitt^axkr^+S/^yl/fiRSTSS. 



(3) 

3 

mmms&mi<D±.£94* : ey v*fm&imtc 
j;!3nf^+i/+;«g^^i c tic*. K>±mm<D^.m 
ti/^fco-efcSo ^\^.\t94**y f*^ 

Silffll (cBNK J^fciiiS, 3JH, ->y^;K 

^Vl/h&HtffB^tlTI,^ mmV86 3-2 2 4 2 
2 5 , 2-2 3 3 5 9 K #M¥ 4- 1 3 2 6 8 

7) o 

[0 0 0 9] LfrL&Tb^ ->yy;^3/^l/htCOV^ 

[0 0 10] ^CTN 'Nfnxi£$f+5/— £ffli/>£i/^ 

tt* iSE£jSffite«fc3mm*-^-©^l'-V*yKJ|Mg 

t^KfclfS^fffi (#^¥3-0 7 5 2 9 8) , ffifii: 20 
LTffiV5ft5 «fc3fc»10~100/i mgs^e?* 

> F£j$ft2-£37ji£ ( M.W.Geis H.I. Smith A.Argoit 
ia J.Angus G.H.M.Ma J. T. Glass J.Butler C.J.Robinso 
n R.Pryor, Appl .Phys. Lett ., Vol .58, (1991) ,p2485) & 

[001 1] l5 «*B*J«ffifc«t DlSJI 

•r§^ B a B »ist^LTxtf^+^^;i/^ft^*i#T:-tn 
■ft* fc#w±o*K-eiiiitj«s*««sfef* c: ti$t>fri 

[0 0 12] 

BSHBtf AB* L j: 5 f * SHU Stffl^ffifc «fc o T3*c 
V^^M^m^^^iats ^^AIO^ 40 

yvtw&t <oft?mftmmmitfm% & it &> k. , 

6 ^S«l^tt> Ft L< ttttitcm-f %> 94 
■Y*y FW*t#^^ffitc*3V^T(±, fi«Fl«*txtf* 

feofco 50 



WfB8¥ 6- 1 0 7 4 9 4 

4 

[0013] *«wtt±ea*oiai»Si*iiHHf «fe 
u ®nfr^mrmm94**yh*mM>m<D<my3 

[0 0 14] 

[Sffla£#8rrsfc«>©#JiH 94**ymfc±.tc%L 

m^94**yvttz-¥$*i/^)\ymm2ikz>mic, 

MM<094 **y F t. LT (10 0} ffifcffl^ , xk° 

£l nra«ii7f>^U x MfcftOSJJII! 
{100} fDJ&Stfjg^-W^K gp^fP^TkfS 

[0 0 15] Kasfc7kiS©J£*tt^&WfcJ±¥T?fc3o 
7EJR«fr6. B= ( [C] - [O] ) / [H] IC&iT 

[0016] mm$m£§k94**yv<Dmzs 
fe 1 as fctt 2 aw±*±*»fci-*^ojjMSft*« 

[0 0 17] 

#^.e»n* 0 mtf^-vt^F {100} ±o*tx 

iRltt— filfc< 1 0 0>T?feS o L*^U M5A^©gHt 

±*)B!io^rffi*iRiv^ifi* (H2*o3) ^unfe 

*©fiKg#lfcfcj: l 0 0 >Tii?S:< 

[0 0 18] febt^Ofigg^OfiggjSg^ < 1 0 
O>0jasafflE*±@S«£lcH:, H2t^rj;5fc* 

*^ffi<bojiff-r«jgHi:S:*o {ioo}©BK^ji 

[0 0 19] 6 (10 0} S 

T-fiicS-r § 94 V* y FORftltfittx * j/ + 

jjJfiOficD^-nvSBHoxii^+^+^iafiO* (1 
oo} EiRi*ffT»«fi*-a-*ci:tJ:t»*oaoailfi« 

[0 0 2 0] xlf ^*5/ + ;Wg©JP*t4 0. 1 |im 



(4) 

5 

U 10(1 mtt±fc4« FKK*tf ISS 

tffcsx-r s i 3 left o 3 o o n mttjita, 

ft^WBfc LT0^©ffiTtfW*Sn*©T?3 0 0 /i 

[0 0 2 1] »JB«fi*fT5*ftT?«»XtpORl|E 
(C) 7j<« (H) (OffiEim ( [C] / [H] ) £2% 

-rscfc^asL<«j:0ffSL<tt4~8%"pa6So w 

L<&D. ^< it. 1 5 KWTflWS U"*HT?**. 10 
[0 0 2 2] MR (0) fc^A/foffXtf/BV^nSifte 

Kli^fclBRoMfcTkJROJtfts ( [C] - [0] ) / 
[H] T?»6*3*n**tt«ftRJRWa^2 %W±Tft 

[0 0 2 3] ^^S/FOfliffifcJSffi-ettKJfc. * 

> F©*ac«, T^Wtf tt£ Sit 3 fcfco^Wtt i: L 
TilTSSo LfrU tl;:||ti^tt>H(0lSa B a 20 
14{gT<DHH £ £> & 3 CD "£x -y ^ y ?^f$.&(Di&m? It 
mm<DMXte [N] / [C] itT*5 00ppmJXT{Cf 

[0 0 2 4] fflVSSfiti^-r^^K^lgST? 

SoTfe, {10 0} ffiiiTli^-^yFfi {1 0 
0} ffi£±ffii:LTj£gTS<DT\ {10 0} frt><D-f 
tltf 1 0 gJMrtftWS L < > £ 9 L < (± 2 fijartT 

i 0JeJ^±-e^ii3i:^H^s B B B t%0^!fSb<7^:^ o 30 
[0025] jwgftasoxyf-yya^-vty h\ 

-f'•v ; e>K^s•r§^^cfflv^p,n§stt=5:7J<^ltll 

£JlcD#l£ B B B £ffl v> § liH^^TkfUTttx «y > 

^7BfcS£ft3gtf©£Stt 1 n mJKTeti8&«tf £ 
<, »R3iiBOflPf»^h*^li:»Sf*fc«>»!:i 0 

[0 0 2 6] #^©^tt^**VKJKtt©S«* 

[0 0 2 7] ^KWfiffiffl-rsMffl^^n-fe^*^ 
tD^CVDffi, 7*7XVCVDS, U— if— CVDffiv 

[0 0 2 8] 50 



6- 1 0 7 4 9 4 

6 

MM] 

u waSLfctosss^m-rs^-vt^ F¥i§ B B B 

[0 0 2 9] ISBMi!) 1 U 1 1} , {110}<Dg 

sswensffl, {i oo} oss*i offlfflSb 

fco gfe+MXtel^ftk 2 mm X 3 mm. JP^W;0. 
Ufcfc l KWTT** d fc*SSrtl?li*f»c«t t)«Bb 

fee cnSOSffiOS'Sx {100} SSSfflfc^T 

(H«) 9 5%. (CHO 5%, g£££8 5 0 

°C (ttTfcff 1 fcl/^) Tf 1 0BfF& &7 /zmj£R£-£ 

It, 

[0 0 3 0] ctl^2 0ffl©Sffi±lCV-r^DM^X 
VCVDffitCtoT, Zk* » **ycD#X£**>/ 
7k*©Jttf 1 • 5 J: 9 fcttt&bT, Jtr^ffi* 6 

OTorr, S^MS8 7 0 ^CT^^^ FOjSfi* 
4 0 OI^IHlJ«ft*fTofeo 

[0 0 3 1]*<0fi*, {110} Iii(c(i7 8 0 + 
2 0(im, {111} SS±Tf tt 7 4 0 + 3 0(im, 
{10 0} SS±tCt±4 0 0+ 1 0 /imO^tt^F 

j^jaftLfc. {iio} m&±icf£mz-&rct>(D&^-f 

0. {ill} MW.<Di><Dimmc£%£ffiMiittfM<i 

oTV^fCo 3:7c {10 0} gfcOfefcfc* iat^ftlt 
«ft**fct»Ottil*l«fttf 1 fI/mm 2 f§JgT&ofc 

^® ti tf-r ^TS^stc j: o r its 43 1> nr ^ fc 0 

[0 0 3 2] (^SSM2) 03t7S-rj;a^ i^ff^- 
j£&c££7V\ffi{*©£V-\^y F 4*fl!iU ISI&Kfe 

ftff^©Sffi^ffco cioiffioffiSfSti {100} i: 
0.05 JgJMrtOl* nT'S o /"Co c cQPTOSrSiEflfJg 

[0 0 3 3] ^ICSfeot, -^iv-r^nfi^X 

VC VDggrtT- 1 OBfH, 7j<*9 9 %^&^* 1 %©Jg 
[0 0 3 4] 

3 % 9 0 0°C 

7j<* 7 1 % ^SB#^ i oomm 
mm i % 

7)Vdy 2 5 % 

[0 0 3 5] flfc£ttX«y*>4Tjig*2ri6L, I^U^ft 
KTSSS^ft. *<DSS, ^fnol^t 8 0/im 
0^tt> F*^S L 2 



(5) 



[0 0 3 6] LfrLM#©HT*{±, iB±fc^6tl*a« 

73 T'te 3 fi/mm 2 o fc„ 
[0 0 3 7] 



WfM¥ 6- 1 0 7 4 9 4 



8 



[01] *«WO*i*tJ;oTJ«fiLfcll*«SOft^ 
¥ISH©»rffi*itiS0o 

[0 2] t^©j^fc±oTJS«LfcSfitJ«S0«£L 

[03] *«wo— 3osat«*wr*Biiasofi 



6 rEttSnfc^-VtyFJWSSISfi 



[01] 



[02] 



[03] 



